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Abstract of JP8316125 
PURPOSE: To improve the resolution 


exceeding the diffraction limit by emitting the 
light from a light source to a mask, diffracting 
the pattern of the mask, diffracting the 
diffracted light through a projection optical 
system, and reproducing the pattern on a 
sample to be exposed. CONSTITUTION: A 
mask 1 is inserted between a projection optical 
system 2 and diffraction gratings A, B, and a 
diffraction grating C is inserted between the 
system 2 and a wafer 4. In this case, the 
gratings A, B, C are simultaneously phase 
gratings. The light R perpendicularly incident 
to the mask 1 is diffracted to zero order 
diffracted light R0, + primary diffraction light 
R1 and - primary diffracted light RV on the 
mask surface. The light R0 arrives at a point 
AO on the grating A, and the light diffracted in 
the - primary direction is diffracted to + primary 
direction at the point BO on the grating B. 
Thereafter, it is diffracted at the point CO on 
the grating C via the left end of the pupil 3 in ± 
primary direction, and arrived at two points Q, 
P on the image surfaces. 
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U-Cf»±X*|Sll^»cHX|gttIE-f S^tf*, moNAiS 

±x-r o^ifij i~ *r u-c m ttvm s - 

©j&s.}: ^^iftXfcS, S8a, b, cl!3 0©M 
ftHWIfc^t^ltiOiai^-rfcSo @8b^ 

y*[Rj©^ — ^(c*j-LTfi^i-5o i8b 
©S&£\ x;frft©^*~>lC#UT|g®ttftNAW:/*2 

{gift 1 ?, y*i6l©^-y|c^L-CI41/V2i:!!c 
So I8c©t^, x, ymiJfatiiNAteJ' 2tett£ 
x, y^rfi]^{-*|-r5^«ttffitt*L<^^- 

[00 3 9] ^ttigcD^- V7jfa{£#14£:ft< -ffc 
*MC{:£, [218 a, b, cCD^M^, ^-^^Jxif 9 
<E$-ti:r^fiar3feSrfiroT'fe<tv\ [218 c (rrti 

SriSfflUt^-a-^tes x, y^f^^fC^J-i-S^^ — ^ 

lux, yW^[6j^tNASr7"2'fgfUfcrot^^/j:^&# 

5ctaJt»*8. {iu Eiiff»«9 od£[gi5$^fc# 

[0 0 4 0] @3ic:^bfc«J: 5\cMMM.titfBis7 b^x 

? &&±=* t-^lsYmW L/t^^{±, r>^^_^ 

wsm-s ± 1 fr%<D%m*%m^n^xn\z-n^x'-h 

^©**±E*SfeT?«3teU 

[0 0 4 1] £jfc, ±|BIt2^li— ^(CNAtD^ili t felC 
^(d±0A-r^o NA0. 1 ~0. 2*g£©3fc 

^XttJt&ftHffitftfeft^o ffict, i£NA-<g{g 

M^fciMii- a ±r-^fc±5 ft** ftffi! 


[0042] ±^±, #3§5m, o&@»l*wa 

^oi/Nffi^Alti- %>% If— AcoAM^ < 1"5 i: £ 

#3893 tt\ JS*r*^» Kit A**, &XfZtiZ>om& 
ffi/J^«, ^Fft^M, «*ftJgS£#^K:aS 

ftjft3bj&t-S-^-c^5 0 tto-c, ltfJ&o^T Mtt&JB 

t2@"ST££T\ La» t> I^Jffl^ * -V ^(D^-m h ftV * . 
[004 3] 

(Ml) #3§K^g-3£, NA=0. 4 5, 
Si = 248nm, MbMM : 1 ^IK r Fx 

tcekJiLfc. bp*>, ^^.^^^-^1 0 oitcisgLfc 
^noi 1 0 2©f^, ffiSfctttttt 

^/^-v^lt5I«MSi 0 3mit X. 

(SW*) 1 0 4±iCgS:BUfc!73Z^ 

-105 ts^Tt^m 1 0 2<?>mi^ ttmz.m%'<#— 

0 6 £r, — XDWfct?^^— {c*fffi-t--5 J: 51- 

J$Abfc 0 Myt^f — ^teMS OO/i m^S8 1 ramOC 
r^^-^, it+a*&^-?*-^±Ji»|=^/NA©S i 

UrM^^^-xDmmn. !7^-{H[J©4f&xfo5o 

h-^x?<Dftm.-7vtxbmmzi,xjtm 

Ufc 0 X, -v^^©J?ftW^5Rl 0 il. 2m 

0 8^12:i7fc o ±ia»*/<^ — ^©®3t^S«cf*, V^s^ 
HWan«T^« 10 6 ±coii^:x>' ^ - >- *tS: i ft 5 J: 

[0044] mWG&& 103 f^SOte^B^&^CO^Wi. 
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\mmm m^-r) &;tu 
-et^o ^x/wr-^io4iraitfci 

lOOt *:f — 0 4 4 : 1 CDi&S 

10045] iMUitmw^m^x. mmmm-y-yh 

w±(s)=wu±(s)+ws ±(s) 

wu + (s) = C 1 h, + C 2 (s 1 )h 2 +C 5 

w s ±(s) = C 3 h 3 +C 4 h 4 

C 1 = tan[(s±s 0 )/M]/M, C 2 = tan[± ( Sl /n)-(s±s 0 )/(nM)]/M, 
C 3 =tan[s/M]/M % C 4 =tan(sh 
C s =tan[(s±s 0 )/n] N C 6 =tan(s±s Q ) 

stetiWtetiZfr&m-to fiU s 0 =NA, Sl =A/P 

AT?£>£ 0 s 0 (N A) , ijg/hf&^M, STO^g&cD/gl 
Ib^y-^, hi (i = l~6) &tfs 1 ^tP 0 

-e, wu±( s ) > w s ±(s)iztt^xi&.m.£$k'hbT'< 

[00 4 9] 
mil 


W^iJMCi 9^-ft9 0 nm (j^Jffl 1 8 0 n 

^^T^14 0nm (Sf2 8 0 nm) ^t^feo 
4)V$ — %:§ O&MfcL.xmt-*'*? &MytVX u-v 5 ;*. 

[0046] ftis, ±<o^»Wtt, yt^&WM. N 

zt>$>xmfe£tiiti>e>X'hz>fr, ztKbo&mtk 
mtt&mcD±mz5ivte^mftx'm«icm^Mx 

[0047] mmm 2 ) mm^mA^ 5 ir 

-T„ HI 1 0CO7t^^*3^T, O, Hi, Etfrte^-fciS 

^AUii^mo^^^B5i«iii, hi (i=l 

M^^ufc rcot^, t * * mmmzytmztt 1, 
x±<Dif}m*Gi-z>ytmz*ii-zmi&.g:v,±(.s)tL m 

[0 0 4 8] 


h.+ C.h, 


NA 

0,1 

0.2 

0.3 

0,4 

hi/hs 

17.352 

16.167 

14.263 

1 1 .343 

hz/hs 

0.529 

0.995 

1.343 

1.507 

h3/h5 

24.014 

22.800 

20.137 

14.819 


0.368 

0.485 

0.652 

0.920 

he/hs 

0.01 

0.01 

0.01 

0.01 

SI 

1.225 

1.259 

1.300 

1.349 

Wmax(s) 

5x1 0" 9 

3x1 0" 7 

4x1 0" 6 

5X1 0" 6 

W|U(8) 

1x10~ 12 

1x10" 9 

2x10 ' 7 

1x10' 5 


wlUOO = max[w+(s) - w-(s)] 
s1 =nX/PA 
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[00 50] $t1)*bt>frZ> X 0 NA=0.4lC*3V« 

[oo5i] mmm 3 ) ^jg^j 1 tc^ l^k^ 

3£H&.ffi^-t, 0. 1 m mKHvV— M)DRAM*M 

% ffoK.Tp Lfct> O-Cfc So 
[0 0 5 2] *r, SwM? (B^frf) ^MUcS 
ig$5 2 0 lXlCTW y U~ ->g ^2 0 2Stf^- h 2 
0 3£rJ#j£Lfc (Hi l a) o V u— > 3 >ThXf-f 

**H*K:, [sll&ttfcfcm^SZfcfciioTM&LTfcJ: 
v\, 

[0 0 5 3] ^^i^— 2 0 4^^^ h 

*-;U2 0 5WLfc (@llb) 0 =t^^ hsh— 
^©'^-^SSftfctt, m^IE^J&ilJ&Mv^Co & 
IC, fllJIBBi§&2 0 6, /U (Hi^-fr-f) , m 

2mmm2 o 7«r»jaufc (snic) 0 mimmm 

(0. lymL/S) OTW->7F-7^^^t 

Ml {^UfcfS^ta&^TK^fcLifco fiU i^-c 

U £bK;ift£9 0&[§]te£*T^mSBttS: : fTofc 0 
I^B#iCll|KM : ttiEv''f^^— 1 0 9 >blHltfft& J ? : 

^Mt>'Sga^^^Lr*-^]ftfe#tt/£U^0. UmL/ 

s<# — l/R&7T'{ *?v y>^«— i'a W?^ — >-Ht 
0. 2 /i m^— /^Rtf&tt-OJS*), ^M^Wj^ 

[0 0 5 4] («4) &tv^ #$S!}fi<©SiJ<E>|&&fe0t|i 
LT, *38M«r^*fr3SS! (DFB) U— if— ©KflsK: 
jS^UytM^oV^Ti^^-So St7fc3£fi§(-fi, N A 0 . 5 
©ArFx^i/v U~ 1fJ|§/hW*3fc£«**lfc0!l 1 P 

hDFB i^— if— wfEssxatcissv^-c, mTmi&wmm 
&m\/*xi&tft vx^itmm 1 4 0 n m<oiHi^ft&^-^ v 


t iiij^^ottig^tts d f b i^-f-sr^ x'omm 

[0 0 5 5] 

S£5lc. SM^tv^^wpixii^^tM 

[0 0 5 6] 

[H3] ft^lcfltfav:? h-^^^-Xfi 

[04] ^H^tcJ;S-^^(O^^IlS^lH]^^ 

[B5] *38BHlcJ:a— *#*©H»»fc 

[06] *38H!(cJ:a— 3K*3R©«fttfc^aSCHT?ib 

So 

[0 7] *&wx~m^z>yt^n&k*i%K& 

[ei 9] *&w<D-mmm\z£ZRftmm<omi£&fF-t 

[0 10] ^^CD^JCO^M^Wtt^^EIT-fcSo 

[0 11] *58^roS'J»llfi£#!l{-<t*7 f ^^f^KX^ 

5. 2 0-«t>, 6, 2 9-m A. B, C-HJ^ 

R'"3fc, R0, R0' ••-O^IDffTt, Rl, R+> 
Rl" •••+ l^lHjtff3fe, Rl\ R l?fe|H]*T3ts 
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AO, A 1 -■•0*ff*&-7-A_L<7) J *u BO, B 1 --[h]5t^-7- 

B_t<£>A, co* ci, ci' ■■■®&T&i-c±<n^ 

Q, P, Q* -^B±(7)^, 2 1-«Ifflv^^ 

2&-mmmir.mi/7 v^?*? , 2 7 
o#ot, 2 8-+i^, 51-M 

5 0 --^^^±O^, X x , Y 2 , Z 

x -lE]^f^A±:W^, X 2 , Y 2 , Z 2 -[E]#T4&7-B_bO 
^, X 3 , Y 3 , Z 3 -Ie]^7-C±C0^, 1-®s£±<D 

mi] 



,6, 10 0-?^^r-^ 102 

, 105-!)xa- 106— an 

0 9— NxHfflE7-</v^— , 1 1 0— J*? 1 — S*fBMlP3R» 
2 0 1-SiSS, 2 0 2-7>fyu-v'gy, 203 

*— /K 2 0 6-glSSEl« 2 0 7-H2JBia». 


[1*1 2] 


[212 
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[[S3] 


[14] 


E13 J2J4 01 1 



-t 0 1 
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[El 7] 
07 


[El 8] 
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